Lead stimulates intercellular signalling between hepatocytes and Kupffer cells.
The role of intercellular signalling between liver cells in lead (Pb)(1)-induced liver toxicity was investigated in cocultures of freshly isolated and cultured rat hepatocytes and Kupffer cells. The Kupffer cells (seeded onto culture dish inserts), the hepatocytes or the two in cocultures were exposed to Pb acetate (2-50 microM) in combination with lipopolysaccharide (0.1-1000 ng/ml). In hepatocyte cultures, the combined Pb/lipopolysaccharide treatment induced no significant increase in the release of the proinflammatory cytokine tumor necrosis factor-alpha (TNF-alpha) whereas in Kupffer cell cultures and in cocultures, at low lipopolysaccharide levels (0.1 and 1 ng/ml), TNF-alpha release was synergistically increased (up to 30-fold) when compared to lipopolysaccharide exposure alone. This stimulation of Kupffer cell-derived TNF-alpha release was specific for Pb or not detectable with mercury and cadmium. As a response to the Pb/lipopolysaccharide induced release of TNF-alpha, the cocultured hepatocytes increased their nitric oxide (NO) content sixfold when compared with lipopolysaccharide alone and downregulated the negatively regulated acute phase protein albumin. This downregulation was also detectable without lipopolysaccharide and without TNF-alpha release, indicating that Pb induces additional thus far unidentified Kupffer cell-derived factors, which interact with the cocultured hepatocytes. At the time of TNF-alpha release, the viability of the hepatocytes and the Kupffer cells was not affected. However, after a 48-h treatment period, Pb induced a Kupffer cell specific toxicity without affecting the hepatocytes. Loss of hepatocyte viability after lipopolysaccharide/Pb stimulation was only detectable in the presence of cocultured Kupffer cells together with human-derived granulocytes. It is concluded that Pb stimulates intercellular signalling between Kupffer cells and hepatocytes which is synergistically enhanced in the presence of low lipopolysaccharide levels. The released Kupffer cell-derived signals (e.g. cytokines) promotes most likely proteolytic hepatocyte killing in combination with a direct cellular interaction between the granulocytes and the hepatocytes.